The first indication of an occurrence of L-malate in the cultured medium of Schizophyllum commune was the report by Sei Tachibana of a study on the CO2 -fixing fermentation (1) . Following the initial discovery, extensive studies of the L-malate production through CO2-fixing process were carried out, and new procedures of the fermentation were developed in his own laboratory (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) . By employing the mold, we have succeeded in manufacturing L-malic acid in a high yield (up to Meanwhile, the coloration seemed to be inhibited by malonate , because even when the coloration occurred in 3 per 7 flasks of control (exceptionally high rate) , no coloration occurred in all 7 flasks containing 0.1% malonate.
The amount of malate of the malonate-containing flask was larger not only than the blue one , but also than the white normal one. It was of interest that malonate was simultaneously effective both on the promotion of malate production and on the protection from the coloration.
Vitamins and Coloration
As previously reported, the additions of each 0.1mg of thiamine, lipoic acid and pantothenic acid in 100ml culture medium caused the remarkable decrease of malate 
Cu2+ and Blue Coloration
As previously reported, the addition of 10-4-10-3M CuSO4 to the medium caused a marked inhibition of the malate production. By the addition, greenish blue colora tion of the mycelium was more frequently observed, but the inhibitory effect of Cu2+ on the malate production was not affected by the coloration, as shown in Table  3 . Therefore, it would be supposed that the blue pigment might be associated with Cu2+-sensitive enzyme, e.g., phosphoenolpyruvate carboxykinase. 
Effect o f Addition of Pigment
It was found that the blue pigment could be extracted by organic solvents such as chloroform, acetone, methanol, ethanol, toluene, xylene and ether.
As in dicated in Table 4 , the addition of the ethanolic extract of the blue mycelium caused a marked decrease of the malate production and some inhibition of the glucose utilization.
It was to be noted that such inhibitions were not detected, On the other hand, it might be also likely that the blue pigment might ac celerate the decarboxylation of OAA or might promote TCA cycle resulting in the same decrease of the accumulation of malate. But the promotion of TCA cycle by the blue pigment is almost unreliable, since the utilization of glucose was reduced by the coloration or by the addition of blue pigment, as indicated in Tables 1, 2 and 3 or in Fig. 1 , especially in Table 2 , where the three vitamins, i.e., thiamine, lipoic acid and pantothenic acid were added, and since pyruvate was much more accu mulated in some cases when the coloration occurred.
If the blue pigment is indigo derivative, tryptophan may be a precursor of the pigment. Therefore, by the formation of the pigment, the amount of NAD derived from tryptophan would be decreased. The decrease of the amount of NAD would cause the inhibition of the reduction of OAA linked to glyceraldehyde dehydro genase of Equation 2. Nevertheless, in accordance with the evidences in Table 4 , it is preferable to assume for the blue pigment or its relating compound itself to inhibit the L-malate production through the course of Equation 1 or 2.
As indicated in Table 3 , the blue coloration did not affect the inhibitory effect of Cu2+ which is known as an inhibitor of phosphoenolpyruvate carboxykinase of Aspergillus niger (18) . Moreover, in the cases of Fig. 1 and others, the blue coloration usually occurred when the growth of the mold was accelerated compara tively. As mentioned above, the consumption of glucose was diminished by the coloration.
Consequently, it seems to be conclusive that the blue pigment or its associated substance would accelerate the reverse reaction of phosphoenolpyruvate carboxylation causing the promotion of glycogenesis or glyconeogenesis of the mold.
Miles et al. isolated indigo and indirubin-like pigment from a mutant of Schizo -phyllum commune, while neither L-malate nor its relation to the pigments was mentioned (19) .
Indole derivatives, indigo and both of indigo green and indirubin were found in many plants and animals, e. g., human urine, respectively. Moreover, indolylacetic acid has an important physiological activity on plants, while its mechanism was not elucidated yet. Tryptophan and its derivatives have also important functions on animals. Anyhow, the blue pigment, which was assumed as indigo derivatives following the experimental results and the literature as described above, will be studied further in reference to these evidences.
The mucilage may have some physiological role on the L-malate production, because other strains, e.g., IFO 6138 which produced little amount of L-malate did not produce such a large amount of mucilage as IFO 4928. Moreover, eventhough IFO 4928 was used, when the mucilage was not so much, the malate production was reduced.
It is suggested that the mucilage might serve to keep the cultural environment anaerobic to arrange the reductive carboxylation of phosphoenolpyru vate or pyruvate.
